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Actionable MODY: GCK and HNF series

GCK-MODY: unnecessarily treated with a variety of medications

HNF1A/HNF3A/ABCC8/KCNJ11 (which respond to sulfonylurea 
treatment)

HNF1B (diabetes with renal cysts and/or other genitourinary 
defects and other associated features) 

m.3243A>G  (the most common mitochondrial mutation 
causing maternally inherited diabetes and deafness)
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CHALLENGES IN 
MONOGENIC 

DIABETES
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CHALLENGES AND OPPORTUNITIES IN DIAGNOSIS 
AND TREATMENT

The presence of a monogenic form of diabetes should be considered 
when a patient does not seem to fit with the more common 
presentations of type 1 or type 2 diabetes

Decades of research on different populations have shown that any 
stringently defined set of features will be too restrictive to identify all 
people who carry a highly penetrant genetic variant.

No approach will be sensitive enough to accurately detect every case 
or specific enough to ensure that genetic testing is not performed on 
patients who turn out not to have a monogenic diagnosis.
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Accessing Genetic Testing

Decisions on testing rest with individual clinicians.

This dilemma occurs especially with patients in youth 
or young adulthood, when the more common forms of 
monogenic diabetes are most likely to become 
apparent. 

Some patients who are unlikely to have MODY are 
tested, whereas many who are very likely to have 
MODY are not.
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Accessing Genetic Testing

In most industrialized countries, molecular genetic 
testing for MODY is available, but in many regions 
throughout Asia and Africa, samples must be sent to 
distant laboratories outside of the patient’s country 
of residence.

The cost of genetic testing, like that of other 
technology- related services, is likely to decline, but a 
significant decrease has not yet occurred.
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HNF1B-MODY (RCAD)

HNF1B-MODY is typically characterized by renal cysts and 
diabetes but can feature developmental anomalies in 
multiple systems.

This form of diabetes typically starts in adolescence or early 
adulthood, is usually insulin-requiring, and may be insulin-
dependent because the etiology is a reduced number of b-
cells in development.

Reduced pancreatic tail size or low fecal elastase can aid 
diagnosis of exocrine pancreatic insufficiency.
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MODY5-related to 17q12 microdeletion syndrome
The gene encoding hepatocyte nuclear factor 1β (HNF1B), a transcription factor 
involved in the development of the kidney and other organs, is located on 
chromosome 17q12. The 17q12 is a typical hot spot for chromosomal deletion and 
could have complicated the clinical heterogeneity of MODY5.

The 17q12 microdeletion syndrome should be suspected in individuals with a 
deletion of HNF1B identified on gene-targeted deletion/duplication analysis 
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Genomic Testing Used in 17q12 Deletion Syndrome

The17q12 recurrent deletion cannot be identified by routine analysis of 
G-banded chromosomes or other conventional cytogenetic techniques.

Genomic testing methods that determine the copy number of sequences 
can include chromosomal microarray (CMA), exome sequencing with 
CNV calling, genome sequencing, or targeted deletion analysis. 

Copy number variant-calling algorithms need to be utilized to detect the 
17q12 recurrent deletion.
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Low-pass Genome Sequencing (GS) V.S. 
Chromosomal Microarray Analysis (CMA)

DNA copy-number variants (CNVs) detection by CMA is based 
on probe density, which varies among different CMA 
platforms, versions, and designs within the targeted regions.

Applying CNV analysis based on low-pass (or low-coverage) GS 
provides better sensitivity and specificity of CNV detection 
due to the increased uniformly distributed/aligned reads.

Curr Protoc Hum Genet. 2017;94:11-8.
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Genetics in Medicine 2020; 22: 500–10.
Low-Pass Genome Sequencing to 

detect CNVs
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Estimated Prevalence of the 17q12 recurrent deletion

Mitchel MW, Moreno-De-Luca D, Myers SM, et al. 17q12 Recurrent Deletion Syndrome. 2016 Dec 8 
[Updated 2020 Oct 15]. GeneReviews® [Internet]. Seattle (WA): University of Washington, Seattle; 1993-

2022.
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Three facial dysmorphic features in 17q12 microdeletion
High forehead (75%), Deep set eyes (65%) and Chubby cheeks (75%)
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MODY: Search and you will find it!

Many patients with MODY, especially the glucokinase 
MODY, can be first diagnosed during pregnancy. 
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Take ZOOM messages

Making a correct molecular diagnosis is crucial, as this allows optimal 
treatment and therefore the best long-term outcome for MODY patients.

Patients with a strong family history of diabetes at young ages and renal 
morphologic abnormalities diagnosed at or soon after birth should be 
considered for the HNF1B screen.

HNF1B-associated MODY is a multisystem disease and includes genital 
tract malformation, abnormal liver function test, hypomagnesemia, and 
hyperuricemia associated early gout; neurological features.

17q12 microdeletion syndrome could have complicated the clinical 
heterogeneity of MODY5.


